Introduction
The protocol was written for a multi-centre collaborative study
The side sequence in which successive ovulations occur is under the auspices of Claude Bernard University, Lyon (France). The subjects were recruited from eight centres: Aix-en-Provence, Dijon, still a matter of controversy. In primates, some authors and Lyon (France); Milano and Verona (Italy); Düsseldorf (Germany); believed that most monotocous mammals ovulate alternately Liège (Belgium); and Madrid (Spain) . (Zuckerman and Parkes, 1932) , some did not observe a particular ovulation pattern (Hartman, 1932; Morse and Van Subjects Wagenen, 1936; Clark et al., 1978) , while others linked the
The following criteria had to be fulfilled before a subject was admitted side of ovulation to certain ovarian or hormonal conditions into the study: ostensibly healthy menstruating women with two intact (Wallach et al., 1973; Goodman and Hodgen, 1979 ; Di Zerega ovaries, aged 18-45 years inclusive, with previous menstrual cycle et al., 1981) . In humans, there was a subtler debate. Some lengths of 24-34 days inclusive, and experience in natural family authors stated that it is unlikely to be random and that ovulation planning methods (basal body temperature and signs of cervical is more likely to occur in the contralateral ovary (Marinho mucus) . Subjects were excluded if they met at least one of the et al., 1982; Gougeon and Lefèvre, 1984) or in the ipsilateral following criteria: women with frequent anovulatory cycles; women on programmes to stimulate hormonal responses for fertility reasons; ovary (Werlin et al., 1986) . Other studies reported cases of women on oral, transdermal or other hormonal contraceptives, or on 
Ultrasound investigation
Total 80 100.0
To monitor ovulation, transvaginal (58%) or transabdominal ultrasound were performed after the onset of fertile type cervical mucus observed at the opening of the vagina (Hilgers et al., 1978) and/or (MathSoft, Inc., Seatle, WA, USA). Significance was defined as P Ͻ luteinizing hormone (LH) surge detected by a rapid assay (Bluetest 0.05 in all analyses. Ovulation test, Quidel). It may be difficult to find dominant follicles by transabdominal ultrasound. This difficulty was partially circum-
Results
vented by the repetition of ultrasound examinations by the same investigator for each woman.
Side of ovulation
Scanning was first performed on alternate days as long as the In six cycles out of 205 (3%), two follicles collapsed, one in follicle size was less than 16 mm. Once 16-mm follicles were each ovary. These six cycles were excluded from further observed, scanning was performed on a daily basis until the presumed analysis, leaving 199 cycles and 80 women to be analysed in day of ovulation. The dominant follicle was defined as the cystic a total of 119 pairs of succeeding cycles (Table I) . Right-sided structure having the greatest diameter. The side of ovulation was that ovulation was seen in 104 of 199 cycles (52.3%), which was of the ovary bearing the dominant follicle. The day of ovulation was not significantly different from 50% and means that ovulation defined as the day of maximum follicular enlargement followed the frequency was equal between the two ovaries. The follicular phase length in contralateral ovulation hormonal concentrations were estimated at three periods of the cycle; (14.59 Ϯ 0.33 days, mean Ϯ SEM) did not differ significantly at days 3 Ϯ 1 for the early follicular phase, at the ultrasound estimated from that of ipsilateral ovulation (14.59 Ϯ 0.37 days). Similarly, day of ovulation Ϯ1 for the peri-ovulatory phase, and at ultrasound as shown in Table II , it was not possible to demonstrate estimated day of ovulation ϩ5, ϩ7 and ϩ9 for the luteal phase. statistically significant differences for other lengths of the cycle phases.
Statistical analysis
In the studied population, no significant correlation was Statistical comparisons were performed using unpaired Student's observed between the age of the women and the cycle length, t-test for continuous variables (length of cycle, follicle diameter, but as previously observed (Lenton et al., 1984) , age and the hormonal concentrations) and χ 2 test for categorical variables, i.e. to follicular phase length were inversely associated. study the relation between the follicular phase length and the ovulation side. The statistical analysis relative to the side of ovulation was
Dominant follicle
based on the binomial distribution, assuming that in normal circum-
The mean diameter of the dominant follicle in the contralateral stances there is a 50% chance of ovulation occurring in either ovary.
All analyses were performed using S-plus statistical package ovulation cycles was 21.78 Ϯ 0.68 mm, which did not differ corroborates previous results (Check et al., 1991) in unstimu- In one study on intermenstrual pain (Marinho et al., 1982) suggested (Fukuda et al., 1996) that contralateral dominant E1-3-G ϭ oestrone-3-glucuronide; Pd-3α-G ϭ pregnanediol-3α-glucuronide; LH ϭ luteinizing hormone; FSH ϭ follicle stimulating follicles are healthier than ipsilateral ones (more successful hormone.
fertilizations, cleavage, transfers, and pregnancy rates). They
There were no statistical differences between the two groups.
suggested that this could be a consequence of a negative effect of the corpus luteum on neighbouring follicular growth during the luteal phase of the previous cycle (Fukuda et al., 1997) . significantly from ipsilateral cycles (21.73 Ϯ 0.50, P ϭ 0.95).
In the normal population of this study, no differences were It can therefore be concluded that a former ipsilateral ovulation observed in follicular phase length, dominant follicle size, or did not inhibit the current dominant follicle growth.
urinary hormonal profiles in relation to the side of ovulation in the previous cycle. This suggests that in normally fertile Hormonal profiles women the growth of selectable follicles is similar in both The urinary concentrations of E1-3-G, Pd-3α-G, FSH, and LH ovaries independently of the presence or absence of a corpus in early follicular, peri-ovulatory and luteal phase are shown luteum in the ipsilateral ovary during the previous cycle. in Table II . No significant differences were found for any of Recently it was shown (Lass et al., 1997) that ovulation these hormones at any of the three phases. Therefore, it could induction with gonadotrophin-releasing hormone/human menobe assumed that (i) during the early follicular phase high pausal gonadotrophin for in-vitro fertilization in patients with residual progesterone concentrations secreted by the regressing a solitary ovary was not associated with better results with the former corpus luteum were not associated with contralateral left than with the right ovary. They questioned a previous ovulation; (ii) during the peri-ovulatory phase, since hormonal observation (Potashnik et al., 1987) of predominance of the concentrations reflect follicular growth, the fact that no differright ovary in spontaneous cycles in women treated for ences were found in these concentrations between former infertility. These authors answered writing that spontaneous ipsilateral and contralateral ovulation suggests no difference ovulation being a purely physiological event, the delicate in the current process of follicular growth; (iii) during the luteal balance is interrupted by drug-induced down-regulation and phase, since hormonal concentrations reflect the evolution of ovarian stimulation (Potashnik et al., 1998) and thus, the two a follicle into a corpus luteum, the lack of difference in observations may not be opposed. More generally, care must hormone concentrations suggested no difference in follicle be taken when comparing the results of the current study transformation.
obtained in normally fertile women with those concerning infertile women with or without hormonal treatment.
Discussion
In conclusion, the data suggest that in normally fertile women the side of ovulation, the length, and the hormonal While several studies, most in infertile women, insist on alternation or side-preference in the occurrence of ovulation profile of a given cycle are independent of the side of ovulation in the previous cycle. However, only lengths and urinary (Marinho et al., 1982; Gougeon and Lefèvre, 1984; Katz et al.; Werlin et al., 1986 ) the current study shows that in hormonal profiles were studied, and it may be that more subtle differences between ipsilateral and contralateral ovulation normally fertile women the side of ovulation is rather a random event independent of the side in the previous cycle, which might have some implication on conception probability.
